02- 6-15; 2:46AM;NGB NIXON O^^W^;lWS ..0&i,Wl2 



WHAT IS CLAIMED IS: 

1- A Chinese hamster ovary tissue-derived CHO cell 
into which a gene encoding an antibody molecule is 
introduced, which produces an antibody composition 
comprising an antibody molecule having complex W-glycoside- 
linked sugar chains bound to the Fc region, wherein among 
the total complex W-glycoside-linked sugar chains bound to 
the Fc region in the composition^ the ratio of a sugar 
chain in which fucose is not bound to JV-acetylglucosamine 
in the reducing end in the sugar chain is 20% or more, 

/ / 

gltfO ^ V 2- The CHO cell according to claim 1, wherein th€ 
sugar chain to which fucose is not bound is a conjplex 
N-glycoside-linked sugar chain in which 1-posiM^n of 
fucose is not bound to 6-position of N-acetylgl>K5osamine in 
the reducing end through a-bond. 

3. The CHO cell accordinq^fe:^ claim 1 or 2, wherein 
the antibody molecule belongs tjeTan IgG class. 

4 • The CHO cel>^ccording to any one of claims 1 
to 3, wherein the a^ivity of an enzyme relating to the 
synthesis of an Irftracellular sugar nucleotide, GDP-fucose 
and/or the atftivity of an enzyme relating to the 
modif icatioil of a sugar chain in which 1-position of fucose 
is bounjr to 6-position of W-acetylglucosamine in the 
reducyfg end through a-bond in the complex N-glycoside- 
link^ sugar chain is decreased or deleted. 

5. The CHO cell according to claim 4, wherein the 
enzyme relating to the synthesis of an intracellular sugar 
nucleotide, GDP-fucose is an enzyme selected from the group 
consisting of the following (a), (b) and (c): 

(a) GMD (GDP-mannose 4 , 6-dehydratase) ; 
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(b) Fx (GDP-keto-6-deoxymannose 3, 5-epimeraser 
4-reductase) } 

(c) GFPP (GDP-beta-L-f ucose pyrophosphorylase ) . 

6. The CHO cell according to claim 5, wherein the 
GMD is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 65; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO; 65 under 
stringent conditions and encodes a protein having GMD 
activity- 

7- The CHO cell according to claim 5, wherein the 
GMD is a protein selected from the group consisting of the 
following (a), (b) and (c)^ 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 71; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted ^ 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 71 and has GMD activity; 

(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 71 and has GMD 
activity, 

8. The CHO cell according to claim 5, wherein the 
Fx is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 48; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 48 under 
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Stringent conditions and encodes a protein having Fx 
activity. 

9- The CHO cell according to claim 5, wherein the 
Fx is a protein selected from the group consisting of the 
following (a), (b) and (c): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 72; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 72 and has Fx activity; 

(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 72 and has Fx 
activity . 

10- The CHO cell according to claim 5, wherein the 
GFPP is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID N0=51; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO; 51 under 
stringent conditions and encodes a protein having GFPP 
activity. 



11. The CHO cell according to claim 5, wherein the 
GFPP is a protein selected from the group consisting of the 
following (a), (b) and (c): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 73; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
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substituted^ inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 73 and has GFPP activity; 

(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 73 and has GFPP 
activity. 

L ^ 

12, The CHO cell according to claim 4, whereiQ-^felte 
enzyme relating to the modification of^a.^,-&a:g3r chain in 
which 1-position of f uco3ejjs---trotand^to 6-position of the 
N-acetylglucosa5UJfte--rnrt^ reducing end through a-bond in 
the ^^^-etSrr^plex AT-glycoside-linked sugar chain is 
ce^Q, 6-fucosyltransf erase . 

13, The CHO cell according to claim 12, wherein 
the a-1 , 6-fucosyltransf erase is a protein encoded by a DNA 
of the following (a) or (b): 

(a) a DWA comprising the nucleotide sequence 
represented by SEQ ID N0:1; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID N0:1 under 
stringent conditions and encodes a protein having 
a-1 , 6-fucosyltransf erase activity. 

14, The CHO cell according to claim 12, wherein 
the a-1 , 6-fucosyltransf erase is a protein selected from the 
group consisting of the following (a), (b) and (c): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 23; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted^ 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 23 and has 
a-1 f 6-fucosyltransf erase activity; 



- 261 - 



02- 6-15; 2:46AM;NGB NIXON Q^^F3ji.?F??^B ^€j&iF€MS 



(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 23 and has 
a-1 , 6-fucosyltransf erase activity • 

15- The CHO cell according to any one of claims A 

to 14^ wherein the enzyme activity is decreased or dele;t^d 
by a technique selected from the group consisting of^ the 
following (a)^ (b), (c), (d) and (e): / 

(a) a gene disruption technique targetin^g a gene 
encoding the enzyme; / 

(b) a technique for introducing /a dominant 
negative mutant of a gene encoding the enzyme; 

(c) a technique for introducing mutation into the 
enzyme; / 

(d) a technique for inhih/ting transcription 
and/or translation of a gene encoding^ the enzyme; 

(e) a technique for se^lecting a cell line 
resistant to a lectin which recognizes a sugar chain in 
which 1-position of fucose bound to 6-position of 
W-acetylglucosamine in the reducing end through a-bond in 
the complex AT-glycoside-lipTKed sugar chain. 

16- The CHO crell according to any one of claims 4 
to 15, which is resistant to at least a lectin which 
recognizes a suq>^ chain in which 1-position of fucose is 
bound to 6-pos^ion of w-acetylglucosamine in the reducing 
end through >a-bond in the complex W-glycoside-linked sugar 
chain, 

/ 17. The CHO cell according to any one of claims 4 
to , which produces an antibody composition having higher 
antibody-dependent cell-mediated cytotoxic activity than an 
aritibody composition produced by its parent CHO cell. 
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18. The CHO cell according to claim 11, which 
produces an antibody composition having higher antibody- 
dependent cell-mediated cytotoxic activity than an antibody 
composition in which among the total complex Af-glycoside- 
linked sugar chains bound to the Fc region contained in the 
antibody composition, the ratio of a sugar chain in which 
fucose is not bound to i\r-acetylglucosamine in the reducing 
end in the sugar chain is less than 20%. 

^=L\ 19. The CHO cell according to claim 18, whejc^dtn 

the sugar chain to which fucose is not bound is^^-ar^omplex 
JV-glycoside-linked sugar chain in which l^-p5sition of the 
fucose is not bound to 6~position c>^>lff^cetylglucosamine in 
the reducing end through O;^ 

20, A mer€hod for producing an antibody composition, 
which compri^s culturing the CHO cell according to any one 
of claijERS 1 to 19 in a medium to produce and accumulate an 
antibody composition in the culture; and recovering the 
aiytibody composition from the culture - 



21- An antibody composition which is 
using the method according to claim 20, 



produced 



22, An antibody composition which comprises an 
antibody molecule having complex i\^-glycoside-linked sugar 
chains bound to the Fc region which is produced by a CHO 
cell, wherein among the total complex N--glycoside-linked 
sugar chains bound to the Fc region in the composition, the 
ratio of a sugar chain in which fucose is not bound to 
jW-acetylglucosamine in the reducing end in the sugar chain 
is 20% or more. 



23, A cell XI 

:ing to the synthesis of 




an intracellular sugar 
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nucleotide, GDP-fucose and/or the activity ofan^j&nzyifie 
relating to the modif icatiori^— — -a — §ugar chain wherein 
1-position of^ is bound to 6-position of 
AT-acetyL^iu^osamine in the reducing end through a-bond in 
the,^<5omplex W-glycoside-linked sugar chain is decreased or 
deleted by a genetic engineering technique, 

24. The cell according to claim 23, wherein the 
enzyme relating to the synthesis of an intracellular sugar 
nucleotide, GDP-fucose is an enzyme selected from the group 
consisting of the following (a), (b) and (c): 

(a) GMD (GDP-mannose 4 , 6-dehydratase) ; 

(b) Fx (GDP-keto-6-deoxymannose 3 ,5-epimerase, 
4-reductase) ? 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase) . 

25. The cell according to claim 24, wherein the 
GMD is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NOi65; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 65 under 
stringent conditions and encodes a protein having GMD 
activity . 

26. The cell according to claim 24, wherein the 
GMD is a protein selected from the group consisting of the 
following (a), (b) and (c): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 71; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 71 and has GMD activity; 
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(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 71 and has GMD 
activity. 

27. The cell according to claim 24, wherein the Fx 
is a protein encoded by a DNA of the following (a) or (b) : 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO:48; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO; 48 under 
stringent conditions and encodes a protein having Fx 
activity - 

28. The cell according to claim 24, wherein the Fx 
is a protein selected from the group consisting of the 
following (a), (b) and (c); 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 72; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 72 and has Fx activity; 

(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO=72 and has Fx 
activity. 

29. The cell according to claim 24, wherein the 
GFPP is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 51; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 51 under 
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Stringent conditions and encodes a protein having GFPP 
activity, 

30. The cell according to claim 24^ wherein the 
GFPP is a protein selected from the group consisting of the 
following (a), (b) and (c): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 73; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 73 and has GFPP activity; 

(c) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO; 73 and has GFPP 
activity- 

^ Cl \ 31 „ The cell according to claim 23, whereiji.-jfefae' 
enzyme relating to the modif icatioji^jo^ — a sugar chain in 
which 1-position of^^^,^^£\3tcxTsG is bound to 6-po6ition of 
W-acetylglu5.ae^firrne in the reducing end through a-bond in 
the ^-'-""^'^N-glycoside-linJced sugar chain is 

j0C^ , G-fucosyltransf erase . 

32. The cell according to claim 31, wherein the 
a-1 , 6-fucosyltransf erase is a protein encoded by a DNA 
selected from the group consisting of the following (a), 
(b), (c) and (d): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID N0:1; 

(b) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 2; 

(c) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID N0:1 under 
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Stringent conditions and encodes a protein having 
a-1 , 6-fucosyltransf erase activity, ; 

(d) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 2 under 
stringent conditions and encodes a protein having 
a-1 , 6-fucosyltransf erase activity. 

33. The cell according to claim 31, wherein the 
a-1 ^ 6-fucosyltransf erase is a protein selected from the 
group consisting of the following (a), (b), (c), (d), (e) 
and ( f ) : 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 23; 

(b) a protein comprising the amino acid sequence 
represented by SEQ ID NO; 24; 

(c) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted^ 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 23 and has 
a-1 , 6-fucosyltransf erase activity; 

(d) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 24 and has 
a-1 , 6-fucosyltransf erase activity; 

(e) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO; 23 and has 
a-1 , 6-fucosyltransf erase activity; 

(f) a protein which comprises an amino acid 
sequence having a homology of at least 80% with the amino 
acid sequence represented by SEQ ID NO: 24 and has 
a-1 , 6-fucosyltransf erase activity- 
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a\ 

— The cell according to any one of claims 23 to 

33, wherein the genetic engineering technique is k 
technique selected from the group consisting of tme 
following (a), (b), (c) and (d): / 

(a) a gene disruption technique targeting ji gene 
encoding the enzyme; / 

(b) a technique for introducing a/ dominant 
negative mutant of a gene encoding the enzyme; / 

(c) a technique for introducing mutation into the 
enzyme; / 

(d) a technique for inhibiting transcription 
and/or translation of a gene encoding the enzyme. 

35- The cell according to aAy one of claims 23 to 

34, which is resistant to at /least a lectin which 
recognizes a sugar chain in whi^ 1-position of fucose is 
bound to 6-position of W-acetvlglucosamine in the reducing 
end through a-bond in the N-j^ycoside- linked sugar chain. 

36, The cell according to any one of claims 23 to 

35, which is a cell selected from the group consisting of 
the following (a) to /i); 

(a) a CHO /cell derived from a Chinese hamster 
ovary tissue; / 

(b) a / rat myeloma cell line, 
YB2/3HL.P2.Gll./6Ag.20 cell; 

(c) a/ mouse myeloma cell line, NSO cell; 

(d) /a mouse myeloma cell line, SP2/0-Agl4 cell; 
(ev/ a BHK cell derived from a Syrian hamster 

kidney tisssue; 

/f) an antibody-producing hybridoma cell; 
/(g) a human leukemia cell line Namalwa cell; 
/(h) an embryonic stem cell; 
/ (i) a fertilized egg cell. 
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a gene encoding an antibody molecule is 



m claims 23 to 



38. The cell according to claim 37, wherein the 
antibody molecule belongs to an IgG class - 



produces an antibody composition having higher antibody- 
dependent cell-mediated cytotoxic activity than an antibody 
composition obtained from its parent cell line. 



— — _^Vj^41. An antibody composition which is produced 
using the method according to claim 39 or 40- 

42. A transgenic non-human animal o^p^^lant or the 
progenies thereof, comprising a genome vKach is modified 
such that the activity of an enzyitie relating to the 
synthesis of an intracellular suoax nucleotide, GDP-fucose 
and/or the activity of enzyme relating to the 

modification of a sugar chaiin in which Imposition of fucose 
is bound to 6-positji?<5n of W-acetylglucosamine in the 
reducing end throiijgpn a-bond in the W-glycoside-linked sugar 
chain is decrea^d. 

The transgenic non-human animal or plant or 
the progenies thereof according to claim 42, wherein a gene 
enccraing the enzyme relating to the synthesis of an 




40. The method according to claim 39, which 




- 269 - 



02- 6-15; 2:46AM;NGB NIXON CI^2i-^^32'^?F?^3 iuQ€s*i/FiS^ii! 




intracellular sugar nucleotide, GDP--fucose or a gene^ 
encoding the enzyme relating to the modification of a su^r 
chain in which 1-position of fucose is bound to 6-pos3^ion 
of W-acetylglucosamine in the reducing end through/ a-bond 
in the /^-glycoside-linked sugar chain is knockedy<njt . 

44- The transgenic non-human anim^ or plant or 
the progenies thereof according to claim/42 or 43^ wherein 
the enzyme relating to the synthesis/ of an intracellular 
sugar nucleotide, GDP-fucose is an j^zyme selected from the 
group consisting of the following/ (a) , (b) and (c): 

(a) GMD (GDP-mannosex4r, 6-dehydratase) ; 

(b) Fx (GDP-ke}i<5-^6-deoxymannose 3 , 5-epimerase, 
4-reductasG) ; 

(c) GFPP r0DP-beta-L-fucose pyrophosphorylase ) . 

45, The transgenic non-human animal or plant or 
the progenies thereof according to claim 44, wherein the 
GMD is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO:65; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 65 under 
stringent conditions and encodes a protein having GMD 
activity - 

46- The transgenic non-human animal or plant or 
the progenies thereof according to claim 44, wherein the Fx 
is a protein encoded by a DNA of the following (a) or (b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO:48; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 4 8 under 
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stringent conditions and encodes a protein having Fx 
activity - 

47. The transgenic non-human animal or plant or 
the progenies thereof according to claim 44, wherein the 
GFPP is a protein encoded by a DNA of the following (a) or 
(b): 

(a) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 51; 

(b) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 51 under 
stringent conditions and encodes a protein having GFPP 
activity - 

^^ Vt> \ 49 _ <jhe transgenic non-human animal or plani 

the progenies thereof according to claijm,,A2--oi^^ wherein 
the enzyme relating to the mo^i.£«rS€xon of a sugar chain in 
which 1-position ojE^-^fucose is bound to G-position of 
W-acetylglugijasrSnune in the reducing end through a-bond in 
the ^."^^^N-glycoside- linked sugar chain is 

a-Xb-fucosyltransf erase. 

49- The transgenic non-human animal or plant or 
the progenies thereof according to claim 48, wherein the 
(x-1^6-fucosyltransf erase is a protein encoded by a DNA 
selected from the group consisting of the following (a), 
(b), (c) and (d): 

{a) a DNA comprising the nucleotide sequence 
represented by SEQ ID N0:1; 

(b) a DNA comprising the nucleotide sequence 
represented by SEQ ID NO: 2; 

(c) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID N0;1 under 
stringent conditions and encodes a protein having 
a-1 , 6-fucosyltransferase activity; 
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(d) a DNA which hybridizes with the DNA comprising 
the nucleotide sequence represented by SEQ ID NO: 2 under 
stringent conditions and encodes a protein having 
a-1 , 6-fucosyltransf erase activity. 

^ — ^ 50. The transgenic non-human animal or plant or . 

the progenies thereof according to any one of claims ^S-^^to 
49, wherein the transgenic non-human animal is^^arfi animal 
selected from the group consisting of cattle';^sheep, goat, 
pig, horse, mouse, rat, fowl, monkev^ndrabbit , 

51- A method f or pjetSducing an antibody composition, 
which comprises intrpdtiicing a gene encoding an antibody 
molecule into tl^je^ransgenic non-human animal or plant or 
the progeni^s^hereof according to any one of claims 42 to 
50; rea;?ing the animal or plant; isolating tissue or body 
flui^ comprising the introduced antibody from the reared 
aprlmal or plant; and recovering the antibody composition 
(from the isolated tissue or body fluid. 

52. The method according to claim 51, wherein the 
antibody molecule belongs to an IgG class - 

^ 53- The method according to claim 51 or 52, whi< 

produces an antibody composition having higher ap^eC^ody- 
dependent cell-mediated cytotoxic activity^^jth^rT^ antibody 
composition obtained from a nor^iwHRarTanimal or plant or 
the progenies thereof jwiios^^^nome is not modified. 



usii 



An antibody composition which is produced 
"the method according to any one of claims 51 to 53. 



55- A medicament comprising the antibody 
composition according to any one of claims 21, 22, 41 and 
54 as an active ingredient. 
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56. The medicament according to claim 55^ wherein 
the medicament is a diagnostic drug, a preventive drug or a 
therapeutic drug for diseases accompanied by tumors, 
diseases accompanied by allergies, diseases accompanied by 
inflammations, autoimmune diseases, circulatory organ 
diseases, diseases accompanied by viral infections or 
diseases accompanied by bacterial infections - 

57. A protein selected from the group consisting 
of the following (a), (b), (c), (d), (e), (f), (g), (h), 
(i) and (j): 

(a) a protein comprising the amino acid sequence 
represented by SEQ ID N0;71; 

(b) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 71 and has GMD activity; 

(c) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 72; 

(d) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 72 and has Fx activity; 

(e) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 73; 

(f) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 73 and has GFPP activity; 

(g) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 23; 

(h) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted^ inserted and/or added in the amino acid 
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sequence represented by SEQ ID NO: 23 and has 
a-1 , 6-fucosyltransf erase activity; 

(i) a protein comprising the amino acid sequence 
represented by SEQ ID NO: 24; 

(j) a protein which comprises an amino acid 
sequence in which at least one amino acid is deleted, 
substituted, inserted and/or added in the amino acid 
sequence represented by SEQ ID NO: 24 and the 
a-1 , 6-fucosyltransf erase activity. 

58. A DNA which encodes the protein according to 
claim 57- 



59. A 
the following 

(a) a 
represented by 

(b) a 
represented by 

(c) a 
represented by 

(d) a 
represented by 

(e) a 
represented by 



DNA selected from the group consisting of 
(a), (b), (c), (d) and (e): 

DNA comprising the nucleotide 



SEQ ID N0:1; 

DNA comprising the 
SEQ ID NO: 2; 

DNA comprising the 
SEQ ID NO: 65; 

DNA comprising the 
SEQ ID NO:48; 

DNA comprising the 
SEQ ID NO: 51. 



nucleotide 
nucleotide 
nucleotide 
nucleotide 



sequence 
sequence 
sequence 
sequence 
sequence 



60. A genome DNA selected from the group 
consisting of the following (a), (b) and (c): 

(a) a genome DNA comprising the nucleotide 
sequence represented by SEQ ID NO: 3; 

(b) a genome DNA comprising the nucleotide 
sequence represented by SEQ ID NO:67; 

(c) a genome DNA comprising the nucleotide 
sequence represented by SEQ ID N0:70- 



- 274 - 



61- A target vector for homologous recombination, 
comprising a full length of the DNA according to any one of 
claims 58 to 60, or a part thereof. 



